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1
SEMICONDUCTOR DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority of Korean Patent
Application No. 10-2014-0105979, filed on Aug. 14, 2014,
which is incorporated herein by reference in its entirety.

BACKGROUND

1. Field

Exemplary embodiments of the present invention relate to
a semiconductor design technology, and more particularly, to
a semiconductor device including latch circuits.

2. Description of the Related Art

As semiconductor devices achieve higher degrees of inte-
gration and operate at lower voltages, the occurrence of soft
errors increases.

Soft errors occur randomly and may be corrected, unlike
hard errors that result in permanent breakdown of devices.
Soft errors are caused by alpha particles radiating from radio-
active elements such as uranium (U), thorigum (Th) and
americium (Am). For example, alpha particles existing in an
Epoxy Molding Compound (EMC) may generate a high-
energy silicon nucleus through collisions, creating electron-
hole pairs that carry charges. Among these free carriers, the
holes generally disappear through recombination in P-type
wells that are present in the semiconductor device. The elec-
trons cause soft errors by changing or inverting the logic level
of'logic nodes or memory nodes through diffusion and drift.

Soft errors are an important issue in semiconductor
memory devices. Thus, memory devices try to fix soft errors
through an error detection/correction function using an Error
Correction Code (ECC). However, since not all soft errors are
corrected by the ECC, efforts are still being made to reduce
and repair them. In this application, soft errors will be dis-
cussed in the context of logic circuits. Logic circuits store
information, and non-limiting examples include flip flops,
latches and so on.

SUMMARY

Exemplary embodiments of the present invention are
directed to a semiconductor device that is resistant to soft
errors occurring its logic nodes or memory nodes.

In accordance with an embodiment of the present inven-
tion, a semiconductor device includes a first block coupled
between a first latch node and a second latch node, a second
block suitable for generating common-mode noise between
the first latch node and the second latch node, wherein the
second block includes a first MOS transistor having a gate
coupled with the first latch node, and one between a source
and a drain of the first MOS transistor is coupled with the
second latch node while the other between the source and the
drain is floating.

The second block may further include a second MOS tran-
sistor having a gate coupled with the first latch node, one
between a source and a drain coupled with the second latch
node, and the other between the source and the drain floating.

The first MOS transistor may include a first PMOS tran-
sistor, and the second MOS transistor includes a first NMOS
transistor.

The first block may include: a second PMOS transistor
having a gate coupled with the first latch node, and a source
and a drain coupled between a high voltage terminal and the
second latch node; and a second NMOS transistor having a
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gate coupled with the first latch node, and a source and a drain
coupled between a low voltage terminal and the second latch
node.

One between a source and a drain of the first PMOS tran-
sistor, which is coupled to the second latch node, includes a
first junction region shared with the drain of the second
PMOS transistor, and the other between the source and the
drain of the first PMOS transistor includes a floating second
junction region.

One between a source and a drain of the first NMOS tran-
sistor, which is coupled to the second latch node, includes a
third junction region shared with the drain of the second
NMOS transistor, and the other between the source and the
drain of the first NMOS transistor includes a floating fourth
junction region.

In accordance with another embodiment of the present
invention, a semiconductor device includes a first MOS tran-
sistor having a gate coupled with a first latch node, a first
junction region coupled with a high voltage terminal and a
second junction region coupled with a second latch node, a
second MOS transistor having a gate coupled with the first
latch node, a third junction region coupled with a low voltage
terminal and a fourth junction region coupled with the second
latch node, a third MOS transistor sharing the first junction
region and having a gate coupled with the second latch node
and a fifth junction region coupled with the first latch node, a
forth MOS transistor sharing the third junction region and
having a gate coupled with the second latch node and a sixth
junction region coupled with the first latch node, and a fifth
MOS transistor having a gate coupled with the first latch
node, a floating seventh junction region, and an eighth junc-
tion region coupled with the second latch node.

The fifth MOS transistor may share one of the second and
fourth junction regions as the eighth junction region.

The semiconductor device may further comprising: a first
conductive line suitable for electrically connecting the second
junction region and the fourth junction region to each other;
and a second conductive line suitable for electrically connect-
ing the fifth junction region and the sixth junction region to
each other.

In accordance with another embodiment of the present
invention, a semiconductor device includes a first block suit-
able for supplying a first voltage to a first latch node in
response to a reset signal, a second block suitable for supply-
ing a second voltage to the first latch node in response to a
clock signal and an input signal, a third block coupled
between the first latch node and a second latch node, and a
forth block suitable for generating common-mode noise
between the first latch node and the second latch node,
wherein the forth block may include a first PMOS transistor
having a gate coupled with the first latch node, and a source
and a drain, one of which is coupled with the second latch
node while the other between the source and the drain is
floating, and a first NMOS transistor having a gate coupled
with the first latch node, and a source and a drain, one of
which is coupled with the second latch node while the other
between the source and the drain is floating.

The first block may include: a second PMOS transistor
having a gate for receiving the reset signal, and a source and
a drain coupled between a first voltage terminal and the first
latch node, and the second block includes: a second NMOS
transistor having a gate for receiving the clock signal, and a
source and a drain coupled between a second voltage terminal
and a first coupling node; and a third NMOS transistor having
a gate for receiving the input signal, and a source and a drain
coupled between the first coupling node and the first latch
node.
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The third block may include: a first inversion unit suitable
for inverting a voltage level of the first latch node and output-
ting an inverted voltage level to the second latch node; and a
second inversion unit suitable for inverting a voltage level of
the second latch node and outputting an inverted voltage level
to the first latch node.

The first inversion unit includes: a third PMOS transistor
having a gate coupled with the first latch node, and a source
and a drain coupled between the first voltage terminal and the
second latch node; and a fourth NMOS transistor having a
gate coupled with the first latch node, and a source and a drain
coupled between the second voltage terminal and the second
latch node.

The second inversion unit may include: a fourth PMOS
transistor having a gate for receiving the clock signal, and a
source and a drain coupled between the first voltage terminal
and a second coupling node; a fifth PMOS transistor having a
gate coupled with the second latch node, and a source and a
drain coupled between the second coupling node and the first
latch node; a fifth NMOS transistor having a gate for receiv-
ing a clock bar signal which is an inversion signal of the clock,
and a source and a drain coupled between the second voltage
terminal and a third coupling node; and a sixth NMOS tran-
sistor having a gate coupled with the second latch node, and a
source and a drain coupled between the third coupling node
and the first latch node.

The gate of the second PMOS transistor may be formed
between a first junction region and a second junction region,
and the gate of the fifth PMOS transistor is formed between
the second junction region and a third junction region, and the
gate of the fourth PMOS transistor is formed between the
third junction region and a fourth junction region, and the gate
of the third PMOS transistor is formed between the fourth
junction region and a fifth junction region, and the gate of the
first PMOS transistor is formed between the fifth junction
region and a sixth junction region.

The sixth junction region may float.

The gate of the second NMOS transistor may be formed
between a seventh junction region and an eighth junction
region, and the gate of the third NMOS transistor is formed
between the eighth junction region and a ninth junction
region, and the gate of the sixth NMOS transistor is formed
between the ninth junction region and a 10% junction region,
and the gate of the fitth NMOS transistor is formed between
the 10” junction region and an 11” junction region, and the
gate of the fourth NMOS transistor is formed between the 117
junction region and a 12% junction region, and the gate of the
first NMOS transistor is formed between the 12 junction
region and a 13” junction region.

The 13” junction region may float.

The semiconductor device may further comprising: a first
conductive line suitable for electrically connecting the second
junction region and the ninth junction region to each other;
and a second conductive line suitable for electrically connect-
ing the fifth junction region and the 12% junction region to
each other.

In accordance with another embodiment of the present
invention, a semiconductor device includes a first block
coupled between a first latch node and a second latch node,
and a second block suitable for generating common-mode
noise between the first latch node and the second latch node,
wherein the second block includes a first MOS transistor
having a gate coupled with the first latch node, a first floating
junction region, and a second junction region coupled with
the second latch node.

The first block includes: a second MOS transistor having a
gate coupled with the first latch node, and a source and a drain
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coupled between a high voltage terminal and the second latch
node; and a third MOS transistor having a gate coupled with
the first latch node, and a source and a drain coupled between
alow voltage terminal and the second latch node, wherein the
first MOS transistor shares the second junction region with
one of the drains of the second and third MOS transistors.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a circuit diagram illustrating a semiconductor
device as a comparative example.

FIG. 2 is a block diagram illustrating a semiconductor
device in accordance with an embodiment of the present
invention.

FIG. 3 is a circuit diagram exemplarily illustrating an ini-
tialization block, a loading block, alatch block and a common
coupling block shown in FIG. 2.

FIG. 4 is a layout diagram of the initialization block, the
loading block, the latch block and the common coupling
block shown in FIG. 3.

DETAILED DESCRIPTION

Exemplary embodiments of the present invention are
described below in more detail with reference to the accom-
panying drawings. These embodiments are provided so that
this disclosure is thorough and complete, and fully conveys
the scope of the present invention to those skilled in the art.
All “embodiments” referred to in this disclosure refer to
embodiments of the inventive concept disclosed herein. The
embodiments presented are merely examples and are not
intended to limit the inventive concept.

The drawings are not necessarily to scale and in some
instances proportions may have been exaggerated in order to
clearly illustrate features of the embodiments. Throughout
the disclosure, like reference numerals correspond directly to
the like parts in the various figures and embodiments of the
present invention.

It is also noted that in this specification, “connected/
coupled” refers to one component not only directly coupling
another component but also indirectly coupling another com-
ponent through an intermediate component. In addition, a
singular form may include a plural form as long as it is not
specifically mentioned in a sentence.

FIG. 1 is a circuit diagram illustrating a semiconductor
device as a comparative example.

Referring to FIG. 1, the semiconductor device 100 may
include a latch block 110 coupled between a first latch node
LAT and a second latch node LATB and a common coupling
block 120 for generating common-mode noise between the
first latch node LAT and the second latch node LATB.

The latch block 110 may include a first inversion unit 111
coupled between the first latch node LAT and the second latch
node LATB and a second inversion unit 113 coupled between
the first latch node LAT and the second latch node LATB in
the opposite direction to the first inversion unit 111. That is,
the input and output terminals of the first inversion unit 11 are
coupled to the output and input terminals of the second inver-
sion unit 113, respectively. Since the latch block 110 is widely
known to those skilled in the art, a detailed description
thereon is omitted.

The common coupling block 120 protects the latch block
110 from soft error so that logic levels latched in the first latch
node LAT orthe second latch node LATB are notinverted. For
example, the common coupling block 120 may include a
capacitor.
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Hereafter, an operation of the semiconductor device 100
having the aforementioned structure is described.

The latch block 110 may continuously maintain a logic
level of the first latch node LAT and a logic level of the second
latch node LATB. For example, the latch block 110 may
maintain the first latch node LAT in a logic low level and the
second latch node LATB in alogic high level, and in contrast,
it may maintain the first latch node LAT in a logic high level
and the second latch node LATB in a logic low level.

When noise occurs in the first latch node LAT or the second
latch node LATB from a soft error, the common coupling
block 120 may generate common-mode noise between the
first latch node LAT and the second latch node LATB. For
example, when a voltage level of the first latch node LAT
increases due to the noise, the common coupling block 120
may increase a voltage level of the second latch node LATB
by the increased voltage level of the first latch node LAT. In
other words, the common coupling block 120 reflects noise in
the first latch node LAT and the second latch node LATB in
common when the noise occurs in one among the first latch
node LAT and the second latch node LATB.

Consequently, the common coupling block 120 may main-
tain the logic levels of the first latch node LAT and the second
latchnode LATB as they are, without being inverted, although
noise occurs in the first latch node LAT or the second latch
node LATB.

FIG. 2 is a block diagram illustrating a semiconductor
device in accordance with an embodiment of the present
invention.

A latch circuit for latching a predetermined signal is
described below as an example in the embodiment.

For the simple description, the following embodiment of
the semiconductor device uses the same names as the
example show in FIG. 1 for corresponding structures.

Referring to FIG. 2, the semiconductor device 200 may
include an initialization block 210, a loading block 220, a
latch block 230 and a second latch node LATB, and a com-
mon coupling block 240. The initialization block 210 sup-
plies a first voltage, e.g., VDD, to a first latch node LAT in
response to a reset signal RSTB. The loading block 220
supplies a second voltage, e.g., VSS, to the first latch node
LAT in response to a clock signal CLK and an input signal
DATA. The latch block 230 is coupled between the first latch
node LAT and a second latch node LATB. The common
coupling block 240 generates common-mode noise between
the first latch node LAT and the second latch node LATB.

As described above, the latch block 230 may include a first
inversionunit 231 for inverting a voltage level of the first latch
node LAT and outputting the inverted voltage level to the
second latch node LATB and a second inversion unit 233 for
inverting a voltage level of the second latch node LATB and
outputting the inverted voltage level to the first latch node
LAT.

FIG. 3 is a circuit, diagram exemplarily illustrating the
initialization block 210, the loading block 220, the first inver-
sion unit 231, the second inversion unit 233, and the common
coupling block shown in FIG. 2.

Referring to FIG. 3, the initialization block 210 may
include a first PMOS transistor P1 having a source and a drain
coupled between a first voltage (VDD) terminal and the first
latch node LAT and a gate for receiving the reset signal
RSTB.

The loading block 220 may include a first NMOS transistor
N1 and a second NMOS transistor N2. The first NMOS tran-
sistor N1 includes a gate for receiving the input signal DATA
and includes a source and a drain that are coupled between a
first coupling node COND1 and the first latch node LAT. The

20

25

30

35

40

45

6

second NMOS transistor N2 includes a gate for receiving the
clock signal CLK and includes a source and a drain that are
coupled between a second voltage (VSS) terminal and the
first latch node LAT.

The first inversion unit 231 may include a second PMOS
transistor P2 and a third NMOS transistor N3. The second
PMOS transistor P2 has a gate coupled with the first latch
node LAT, a source and a drain coupled between the first
voltage (VDD) terminal and the second latch node LATB.
The third NMOS transistor N3 has a gate coupled with the
first latch node LAT, and a source and a drain coupled
between the second voltage (VSS) terminal and the second
latch node LATB.

The second inversion unit 233 may include third and fourth
PMOS transistors P3 and P4, and fourth and fifth NMOS
transistors N4 and N5. The third PMOS transistor P3 has a
gate coupled with the second latch node LATB, and a source
and a drain coupled between a second coupling node COND2
and the first latch node LAT. The fourth PMOS transistor P4
has a gate for receiving the clock signal CLK, and a source
and a drain coupled between the first voltage (VDD) terminal
and the second coupling node COND2 The fourth NMOS
transistor N4 has a gate coupled with the second latch node
LATB, and a source and a drain coupled between a third
coupling node COND3 and the first latch node LAT. The fifth
NMOS transistor N5 has a gate for receiving a clock bar
signal CLKB, which is an inversion signal of the clock signal
CLK, and a source and a drain coupled between the second
voltage (VSS) terminal and the third coupling node COND3.

The common coupling block 240 may include a fifth
PMOS transistor P5 and a sixth NMOS transistor N6. The
fifth PMOS transistor P5 has a gate coupled with the first latch
node L AT, and a source and a drain, one of which is coupled
with the second latch node LATB and the other between the
source and the drain is floating. The sixth NMOS transistor
N6 has a gate coupled with the first latch node LAT, and a
source and a drain, one of which is coupled with the second
latch node LATB and the other between the source and the
drain is floating.

FIG. 4 is a layout diagram of the initialization block 210,
the loading block 220, the latch block 230 and the common
coupling block 240 shown in FIG. 3.

Referring to FIG. 4, the first to sixth NMOS transistors N1
to N6 may be disposed to share their junction regions in a first
region NA, and the first to fifth PMOS transistors P1 to P5
may be disposed to share their junction regions in a second
region PA. For example, the first region NA may include a
P-type well region, and the second region PA may include an
N-type well region.

In the first region NA, the gate of the second NMOS tran-
sistor N2 may be formed between a first junction region
coupled with the second voltage (VSS) terminal and a second
junction region coupled with the first coupling node COND1,
and the gate of the first NMOS transistor N1 may be formed
between the second junction region and a third junction
region coupled with the first latch node LAT. The gate of the
fourth NMOS transistor N4 may be formed between the third
junction region and a fourth junction region coupled with the
third coupling node COND3, and the gate of the fifth NMOS
transistor N5 may be formed between the fourth junction
region and a fifth junction region coupled with the second
voltage (VSS) terminal. The gate of the third NMOS transis-
tor N3 may be formed between the fifth junction region and a
sixth junction region coupled with the second latch node
LATB and the gate of the sixth NMOS transistor may be
formed between the sixth junction region and a floating sev-
enth junction region.
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In the second region PA, the gate of the first PMOS tran-
sistor P1 may be formed between an eighth junction region
coupled with the first voltage (VDD) terminal and a ninth
junction region coupled with the first latch node LAT. The
gate of the third PMOS transistor P3 may be formed between
the ninth junction region and a 10? junction region coupled
with the second coupling node COND2, and the gate of the
fourth PMOS transistor P4 may be formed between the 10%
junction region and an 11% junction region coupled with the
first voltage (VDD) terminal. The gate of the second PMOS
transistor P2 may be formed between the 11? junction region
and a 12? junction region coupled with the second latch node
LATB, and the gate of the fifth PMOS transistor P5 may be
formed between the 127 junction region and a floating 13
junction region.

The third junction region and the ninth junction region may
be coupled with each other through a first conductive line L1,
and the sixth junction region and the 12% junction region may
be coupled with each other through a second conductive line
L2.

Hereafter, an operation of the semiconductor device 200
having the aforementioned structure is described.

When the reset signal RSTB is enabled to a logic low level
in an initialization section, the initialization block 210 may
supply the first voltage VDD to the first latch node LAT
during a section where the reset signal RSTB is of the logic
low level. The latch block 230 may latch the first latch node
LAT to a logic high level corresponding to the first voltage
VDD and the second latch node LATB to a logic low level
corresponding to the second voltage VSS.

When the input signal DATA pulses to a logic high level
during a data latch section, the loading bock 220 may supply
the second voltage VSS to the first latch node LAT during a
section where the input signal DATA and the clock signal
CLK are of a logic high level. The latch block 230 may latch
the first latch node LAT to a logic low level corresponding to
the second voltage VSS and the second latch node LATB to a
logic low level corresponding to the first voltage VDD.

When the input signal DATA maintains a logic low level
during the data latch section, the loading block 220 may not
supply the second voltage VSS to the first latch node LAT
regardless of the clock signal CLK. The latch block 230 may
maintain the first latch node LAT in a logic high level and the
second latch node LATB in a logic low level.

Under this condition, when noise occurs in the first latch
node LAT or the second latch node LATB due to a soft error,
the common coupling block 240 may generate common-
mode noise between the first latch node LAT and the second
latch node LATB. For example, when a voltage level of the
first latch node LAT increases due to the noise, the common
coupling block 240 may increase a voltage level of the second
latch node LATB by the increased voltage level of the first
latch node LAT. Consequently, the logic levels of the first and
second latch nodes LAT and LATB may be maintained as they
are, without being inverted.

Soft errors generally occur in a junction region. However,
since one junction region among the source and the drain of
the fifth PMOS transistor P5 and the sixth NMOS transistor
N6 included in the common coupling block 240 floats, the
probability a soft error occurring is decreased.

The embodiments of the present invention in that they may
prevent soft errors from occurring in latch nodes.

In accordance with the embodiment of the present inven-
tion, the operational reliability of a semiconductor device
may be improved as tolerance to soft errors occurring in logic
nodes or memory nodes is improved.
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While the present invention has been described with
respect to to specific embodiments, the embodiments are not
intended to be restrictive, but rather descriptive. Further, it is
noted that the present invention may be achieved in various
ways through substitution, change, and modification, by
those skilled in the art, without departing from the scope of
the present invention as defined by the following claims.

Although a semiconductor device including a latch circuit
is described in the embodiment of the present invention, the
inventive concept is not limited to this, and the embodiment
may apply to logic circuits storing information, such as flip
flops and counters, in accordance with this invention.

What is claimed is:

1. A semiconductor device, comprising:

afirst block coupled between a first latch node and a second
latch node;

a second block suitable for generating common-mode
noise between the first latch node and the second latch
node,

wherein the second block includes a first MOS transistor
having a gate coupled with the first latch node, and one
between a source and a drain of the first MOS transistor
is coupled with the second latch node while the other
between the source and the drain is floating.

2. The semiconductor device of claim 1, wherein the sec-
ond block further includes a second MOS transistor having a
gate coupled with the first latch node, one between a source
and a drain coupled with the second latch node, and the other
between the source and the drain floating.

3. The semiconductor device of claim 2, wherein the first
MOS transistor includes a first PMOS transistor, and the
second MOS transistor includes a first NMOS transistor.

4. The semiconductor device of claim 3, wherein the first
block includes:

a second PMOS transistor having a gate coupled with the
first latch node, and a source and a drain coupled
between a high voltage terminal and the second latch
node; and

a second NMOS transistor having a gate coupled with the
first latch node, and a source and a drain coupled
between a low voltage terminal and the second latch
node.

5. The semiconductor device of claim 4, wherein one
between a source and a drain of the first PMOS transistor,
which is to coupled to the second latch node, includes a first
junction region shared with the drain of the second PMOS
transistor, and the other between the source and the drain of
the first PMOS transistor includes a floating second junction
region.

6. The semiconductor device of claim 4, wherein one
between a source and a drain of the first NMOS transistor,
which is coupled to the second latch node, includes a third
junction region shared with the drain of the second NMOS
transistor, and the other between the source and the drain of
the first NMOS transistor includes a floating fourth junction
region.

7. A semiconductor device, comprising:

a first MOS transistor having a gate coupled with a first
latch node, a first junction region coupled with a high
voltage terminal and a second junction region coupled
with a second latch node;

a second MOS transistor having a gate coupled with the
first latch node, a third junction region coupled with a
low voltage terminal and a fourth junction region
coupled with the second latch node;
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a third MOS transistor sharing the first junction region and
having a gate coupled with the second latch node and a
fifth junction region coupled with the first latch node;

aforth MOS transistor sharing the third junction region and

having a gate coupled with the second latch node and a

sixth junction region coupled with the first latch node;

and

a fifth MOS transistor having a gate coupled with the first
latch node, a floating seventh junction region, and an
eighth junction region coupled with the second latch
node.

8. The semiconductor device of claim 7, wherein the fifth
MOS transistor shares one of the second and fourth junction
regions as the eighth junction region.

9. The semiconductor device of claim 7, further compris-
ing:

a first, conductive line suitable for electrically connecting
the second junction region and the fourth junction region
to each other; and

a second conductive line suitable for electrically connect-
ing the fifth junction region and the sixth junction region
to each other.

10. A semiconductor device, comprising:

a first block suitable for supplying a first voltage to a first
latch node in response to a reset signal;

a second block suitable for supplying a second voltage to
the first latch node in response to a clock signal and an
input signal;

a third block coupled between the first latch node and a
second latch node; and

a forth block suitable for generating common-mode noise
between the first latch node and the second latch node,

wherein the forth block includes:

a first PMOS transistor having a gate coupled with the
first latch node, and a source and a drain, one of which
is coupled with the second latch node while the other
between the source and the drain is floating; and

a first NMOS transistor having a gate coupled with the
first latch node, and a source and a drain, one of which
is coupled with the second latch node while the other
between the source and the drain is floating.

11. The semiconductor device of claim 10, wherein the first
block includes:

a second PMOS transistor having a gate for receiving the
reset signal, and a source and a drain coupled between a
first voltage terminal and the first latch node, and

the second block includes:

a second NMOS transistor having a gate for receiving the
dock signal, and a source and a drain coupled between a
second voltage terminal and a first coupling node; and

a third NMOS transistor having a gate for receiving the
input signal, and a source and a drain coupled between
the first coupling node and the first latch node.

12. The semiconductor device of claim 11, wherein the

third block includes:

afirst inversion unit suitable for inverting a voltage level of
the first latch node and outputting an inverted voltage
level to the second latch node; and

asecond inversion unit suitable for inverting a voltage level
of the second latch node and outputting an inverted
voltage level to the first latch node.

13. The semiconductor device of claim 12, wherein the first

inversion unit includes:
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athird PMOS transistor having a gate coupled with the first
latch node, and a source and a drain coupled between the
first voltage terminal and the second latch node; and
a fourth NMOS transistor having a gate coupled with the

5 first latch node, and a source and a drain coupled
between the second voltage terminal and the second
latch node.

14. The semiconductor device of claim 13, wherein the

second inversion unit includes:

a fourth PMOS transistor having a gate for receiving the
clock signal, and a source and a drain coupled between
the first voltage terminal and a second coupling node;

a fifth PMOS transistor having a gate coupled with the
second latch node, and a source and a drain coupled
between the second coupling node and the first latch
node;

a fifth NMOS transistor having a gate for receiving a clock
bar signal which is an inversion signal of the clock, and
a source and a drain coupled between the second voltage
terminal and a third coupling node; and

a sixth NMOS transistor having a gate coupled with the
second latch node, and a source and a drain coupled
between the third coupling node and the first latch node.

15. The semiconductor device of claim 14, wherein the

gate of the second PMOS transistor is formed between a first
junction region and a second junction region, and

the gate of the fifth PMOS transistor is formed between the
second junction region and a third junction region, and

the gate of the fourth PMOS transistor is formed between
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the third junction region and a fourth junction region,
and
the gate of the third PMOS transistor is formed between the
fourth junction region and a fifth junction region, and
55 the gate of the first PMOS transistor is formed between the

fifth junction region and a sixth junction region.

16. The semiconductor device of claim 15, wherein the
sixth junction region floats.

17. The semiconductor device of claim 16, wherein the
gate of the second NMOS transistor is formed between a
seventh junction region and an eighth junction region, and

the gate of the third NMOS transistor is formed between

the eighth junction region and a ninth junction region,
and

the gate of the sixth NMOS transistor is formed between

40

» the ninth junction region and a 10% junction region, and
the gate of the fifth NMOS transistor is formed between the
107 junction region and an 11? junction region, and
the gate of the fourth NMOS transistor is formed between
S0 the 11 # junction region and a 12 junction region, and

the gate of the first NMOS transistor is formed between the
12? junction region and a 13” junction region.

18. The semiconductor device of claim 17, wherein the 137

junction region floats.

19. The semiconductor device of claim 18, further com-

prising:

a first conductive line suitable for electrically connecting
the second junction region and the ninth junction region
to each other; and

a second conductive line suitable for electrically connect-
ing the fifth junction region and the 12 junction region
to each other.
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